Epigenetic control of inducible gene expression in the immune system.
It has been well documented that active genes, and their promoters and enhancers have a different chromatin or epigenomic environment compared with unexpressed genes. In addition, the epigenome may influence not only which genes are expressed, but also which genes can be induced in response to activation or differentiation signals. Immune cells respond to activation signals by rapidly inducing the expression of specific gene sets, and therefore this is a good system in which to examine the role of the epigenome in gene activation and cell differentiation. Several studies have now found that many immediate-early inducible genes exist in a similar epigenomic environment to active genes even in the unstimulated state. Some studies suggest that subsets of these genes may even have RNA polymerase II at their promoters and induction may be controlled downstream of its recruitment. Other inducible genes, however, undergo changes to histone modifications, levels or variant composition upon activation. In this article, we discuss how the epigenome of immune cells regulates inducible gene expression and discuss the differences between the immediate responses to activation signals and the longer term changes observed during differentiation.